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METHODS.
In this investigation which was carried out with co-operation of the late Mr. J. Seoular Buchanan specimens were obtained at operation by aspirating the contents of the normal gall-bladder. For comparative purposes, a number of specimens were also collected from the common-bile duct in cases where choledochotomy had been performed and the post-operative conditions were normal.
The total solids, mineral matter, lime, magnesia, chlorides, arid cholesterol, were estimated in each specimen by the usual analytical methods (Table 1 ). An analysis in somewhat greater detail was also made of two composite samples consisting of a series of mixed specimens which had been preserved in a refrigerator, one of bile aspirated from the normal gall-bladder ; the other of drainage bile from the common bile duct (Table 2) . emulsion colloid from which it is liable to be precipitated if retention of the bile in the gall-bladder is unduly prolonged. A film of cholesterol crystals was actually seen on the surface of two specimens of bile examined in the present investigation. The increase in the concentration of bile salts, which form about half the total solids, is probably correlated with the reduction in sodium chloride, the latter diffusing out of the gall-bladder to maintain osmotic equilibrium as the concentration of bile salts rises.
The alkalinity of the ash which is due in part to the sodium carbonate derived from the bile salts, is also increased ( Table 2) .
As might be expected the process of concentration is modified considerably in pathological conditions. A comprehensive study of this subject has been made by Reinhold, Ferguson and Hunsberger (1937) who compared the composition of bile aspirated at operation from the normal gall-bladder with that of specimens obtained in cases of cholecystitis and cholelithiasis. The total solids were found to be much lower in specimens from the latter group, which ' reflected a marked impairment of the inflamed mucosa to concentrate bile and to retain it.' The protein content and the chloride concentration were higher than in normal specimens, the bile acid concentration and the total base considerably lower.
Cholesterol crystals were found in all the specimens from the pathological group of cases though occasionally also in normal bileAccording to these American workers, the diminished concentration of bile acids is the chief cause of stone formation. As a result of injury the permeability of the gall-bladder wall to bile acids is increased and a loss by diffusion occurs which lowers the solubility of the bile for cholesterol and calcium salts. Biliary stasis may also be an important factor m causation, particularly in cases where the gall-bladder is sterile and the stones consist mainly of cholesterol which has been deposited in crystalline form.
SUMMARY.
An analysis has been made of a series of specimens of human bile obtained at operation from the normal gall-bladder and from the common-bile (luct. Wide differences were found in the composition of bile from these two sources, the percentage value of the total solids, lime, magnesia, cholesterol, and other organic constituents being much greater in the specimens from the gall-bladder.
In all the gall-bladder specimens the chloride content was considerably lower than that of bile from the common duct.
The differences show that in man the thin watery bile secreted by the liver undergoes a high degree of concentration with a corresponding reduction in volume, comparable to that observed in experimental studies on the dog. The process is similar to that in animals. Water is rapidly absorbed along with a varying proportion of the saline constituents to maintain osmotic equilibrium, and the concentration of all the other biliary constituents is greatly increased. The significance of the data in the study of cholelithiasis is briefly indicated.
